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TEST REPORT

PURPOSE:
The purpose of this report is to furnish Illinois Power Co.

with the results of Dynamic Crush tests performed per
Il1linois Power Co P.O. # X-17940 and Hexcel TR# 443. Rev. D.

TEST PROGRAM:

All the Dynamic Crush testing was performed at Hexcel/MCI
using the equipment and procedures described in TR# 343,
Rev. D paragraphs 3 & 4 respectively. The average Dynamic
Crush strength was evaluated per para 5.0 of TR# 343,

Rev. D. The results are used to study the crush strength
variability of Hexcel/Solarib energy absorbing material
supplied for clinton nuclear station. The specimens were
obtained from production parts supplied by MCI for clinton
nuclear station. Table 1 lists the specimen I.D.'s,

tiileir source and average dynamic crush strength values
from production and program tests.

TEST DATA:

The following data for all the specimens tested is in-
cluded in this report:

A. Specimen Dimensions before testing.

B. Specimen height after test.

C. Specimen temperature during the test.

D. Impact velocity

E. Impact weight

F. Force vs. deflection and energy vs deflection plots.

G. Tup calibration results.

ATTACHMENTS: *

Following documents attached herewith are a part of this
test report:
A. Test set-up photograph and schematics.

B. Calibration report.
C. Test plots for all specimens tested.
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TABLE 1 \
_______________________________________,____1
SOURCE OF gPEC IMEN pRODUCT ION LIST FROGRAM TEST
PWR NO. CORE BLOCK NO- ADCS (PSI) ADCS (PSI)
FW-R12 sk-510 5432 6430
FW-R27 sK-510 5432 6080
HP-R1 sKk-511 5859 6380
MS-R7 SK-512 5920 5770
‘ Ms-R21 sK-512 5920 6080
FW-R14 sK-512 5920 6110
FW-R29 sK-512 5920 5940 R
Fw-R28 SK-514 5671 5610 o e
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Description

Drop Weight.

Tup (Load Cell)

Spec lmun "
Reaction Mase (44,000 Lbe.)
Computer System.

Input Wire
Detector. { Trigger )

Detector Wire.
Velocity Measurement Apparatus

(Complete schematic atctached.)
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GAGE DISTANCE.
)
ltemn No. Description.
P | ALt i Opcon, Inc Model 1160A-100
Infrared Light Source.
28, 2prseeseonm" Opcon, lnc Model 1261B-100
Photo Detector.
38, Opcon, loc Model 81608 1X1
Power Supply/Output Module.
§romanenasnonnss Mlect-?u‘.urd ModelS53114A

Uaivereal Counter.
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INSTRUMENTED TUP CALIBRATION

* TAe
TUP IDENTIFICATION 8428 custoug:  Hexcel
SERIAL NO._ 7238 J0B. NO.__67538
DATE: _ 9-25-84 MISC. INFO:
SPECIFICATIONS:
POWER SUPPLY: D.C. EXCITATION OF 5 VOLTS + 1 VOLT.
CAUTION: DO _NOT EXCZED 6 VOLTS,
NOMINAL BRIDGE RESISTANCE: 500 OHMS -
SAFE STORAGE TEMPSRATURE:  -65 TO +300F (-54 TO 149C)
OPERATING TEMPSRATURE: -40 TO +200F (-40 TO 93C)

NOTE: OURING IMPACT CONTACT TIMES ARE NORMALLY SUFFICIENTLY SMALL TO
AVO1D ADVERSE COOLING OR HEATING OF THE STRAIN GAGES.

COMPATIBLE WITH DYMATUP DYNAMIC RESPONSE SYSTEMS, MOOELS: 300, 371, 380,
500, AND 600 SERIES.

OPERATING CHARACTERISTICS:
BRIDGE RESISTANCE 954 ° OHMS
MAX [MUM SAFE LOAD 325,000 8. N)

COMBINED LINEARITY, REPEATABILITY AND HYSTERESIS WITHIN 3% FOR RECOMMENOED
LOAD RANGE(S).

TUO_SEVSITIVITY (300,380.600,700 Series ~ RECOMMENDED LOAD RAMNGE CONTACT THICKXESS
-249,600 Lbs 0 - 325,000 Lbs. 5/8 In.

CAL DEFLECTION®* (371, 500) :
274,560 Lbs. 0 - 325,000 Lbs. 5/8 In.

—

e<fZFZCTIVE BRIDGE GUTFUT FOR SHUNT CHANGE OF 3710 UNYS AS DETIAMINCD 8Y DYHATL?
DYMAMIC RESPONSE MQOULE.®*
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LOADC 1b ) #]0##4

5.0

15.0 20.0

10.0

0

s 58

Filtar No.= 1, No Smoothing
Commants:

SPECIMEN DIMENSIONS L=4.08 IN ¥=4 10 [N Hed. 74 IN

STRAIN @ 2.9 IN-KIPS/IN3 ENERGY ABSORPTION

-8

N

s e 2
[LLINOIS POWER CO.
MAR 16, 1985 |
| 16:31: 3 / 4
MS-R-7 ot | /
I
é
0 1.0 2.0 3.0 4.0 5.0
DEFLECT. ( inch )
Speciman [d Tomp Valoc. Energy Tima Lood Enargy
() (ft/eac) (Ft=1b) ( msac) (1b) (ft-1b )
Max Ld Total Max Maxld Total
WSR-7 160. 00 15362298465 25.35 29, 30194867, Jeeessesrsssseces

ENERGY 8 2.9 IN-KIPS/IN3 ENERGY ABSORPTION_1 @14 32 N8BS

A0CS S1TO _PS L  HAER VEIGHT 6245 LES.
QA REVIEY AN ACCEPTANCE

TESTED BY :
Tue /N8 223%

15.0 20.0
ENERGY (ft-1b ) #10##3

10.0

5.0



S [ILLINOTS POWER CO. : o
MAR 16, 1965

3_ 14: 48: 27 e - g
] e

23 =

"0 3 1.0 1.5 2.0 2§ *

DEFLECT. ( inch )

Spaciman Id Towp Valoc. Energy Time Load Enargy
(f) (Ft/sac) (Ft-1b) (msac) ( 1b) (Fe-1b )
Max Ld Total Max Maxld Total

F¥-R27 160.00 IS.4016519.2¢ 18.00 22. 00171138, deeeereesnssesees

Filter No.= 1, No Seoothing.

Comments:

SPECIMEN DIMENSIONS L=4.07 IN ¥=4.09 IN H= 2.81 IN

STRAIN § 2.9 INKIPS/IN3 ENERGY ABSORPTION. - 24 IN
ENERGY § 2.9 INKIPS/ING ENERGY ABSORPTION. '\ 32 5@ S| Jwies

ALCS _gﬁoﬂ_is.l. HAMMER VEIGHT 4482.5 LBS. @
TesteD oy (. /WA QA REVIEY AND ACCEPTANCE_

Tve S/N "223F%

ENERGY (ft-1b ) #i0##3



LOADC 1b ) #10#=«4

5.0

15.0 20.0

10.0

.0

v "0l

DEFLECT. ( inch )

Specimen [d Tosp Veloc. Enargy Time Load Enargy
(F (Ft/sac) (Ft-1b) (msec) ( 1b ) (ft-Ib)
Max Ld  Total Max Maxld Total

FY-R-28 160.00 15.3522865.33 26.95  31. 35199414 T0eesecssesssseces

Filtar No.= 1, No Secothing
Comment s:

SPECIMEN DIMDNSIONS L=4.00 TN ¥=4.01 IN Hed.04 X

STRAIN § 2.9 IN-KIPS/ING ENERGY ABSORPTION __ 429 N
ENERGY § 2.9 IN-KIPS/ING ENERGY ABSORPTION 18793 S IN-BS

ALCS _52'_0]4.5.1. HAMMER YEIGHT 6245 LBS.
TESTED 8Y a.u/. QA REVIEV AND ACCEPTANCE___ \32

Top Yn 2239

25.0

ILLINOIS POWER CO. :
MAR 16, 1985
| 15:45: 24 3 g
FW-R-28
((O's ™
ek | e |
:f\n~wf\,*~"’“'i?a - 14
i g
/'/ ;
[ ' - le
7 4 y
f
0 1.L 0 2..0 3.10 4.40 S OQ'



& T(LINO[G POWER 0. 7 ' d
MAR 16, 1985 /
o| 16:35:3 / |2
/ 2

0
.

|
S.0

o
U":lA 1 i i i JC)

.0 1.0 2.0 3.0 4.0 5.0 °
DEFLECT. ( inch )

Spacisen Id Top Veloc. Enargy Tima Lood Enargy
(F) (/e (Fe-1b)  (wsac y (lb)  (fe-lb)
. Max Ld  Total Max Maxld  Total

Fi-R-14 160.00 15.4323104.28 5.5 31, 0156550, Thessesseseseeessd

Filtar No.= 1, No Secothing.

Commantst

GPECIMEN DIMENSIONS L=4.06 IN o4 03 IN W22 IN

STRAIN § 2.9 INKIPS/IN3 ENERGY ABSORPT [ON B N
ENERGY § 2.9 IN-KIPS/ING ENERGY ABSORPTION _! 000 MBS
LLCS _f10 psl HAMMER WEIGHT 6245 LBS.

TESTED B8Y Nk QLA REVIEV AND ACCEPTANCE

Top $/V 223%




LOADC 1b ) #10##4

2.0

15.0

.0

. “5D

20.0

10.0 =

DEFLECT. ( inch )

Specimen Id Tomp Veloc. Energy Time Lood Enargy
(P (Ft/sac) (Ft-1b) (msec) ( Ib )  (Ft-1b)

Max Ld  Total Mox  Maxld  Total
HP-R-1 J60.00 15.4123044.43 24.00 0. 65135344, wesesssssceiores

Filtar No.» 1, No Seoothing

Commonts:

SPECIMEN DIMENSIONS L=d.27 IN. V=4, 03 IN H=4.0S IN

STRAIN # 2.9 INKIPS/IN ENERGY ABSORPTION ___\-BY N
ENERGY § 2.9 IN-KIPS/IN ENERGY ABSORPTION_20 2109 N85
ALCS  ©380  pol  HAMER VEIGHT 6245 LBS. ,
n:srmev_ag&-_ QLA REVIEV AND ACCEPTANCE 23]

Toe $/n 2233

ILLINOTS POWER CO. ' @
MAR 16, 1985 /
| 16:10: 41 . |2
T ;ﬁ—\—ﬂ,-R-l ’ ”,ly”: ,%// ; g
- | / . E !‘-;:E
/ :
R
// 2
o J l.
/ v
/
0 L0 2.0 2.0 L0 5.0 °



LOADC 1b ) #10#+4
2.0 10.0 15.0 20.0

.0

« *20

ILLINOIS POWER CO. 7 2 @
MAR 16, 1985 /
15:99:48  ,.» )
158 o/ |5
F¥-R-29 7 /
s /\_d/ /
0 TR T AT T

DEFLECT. ( inch )

Spacimen [d Temp Veloc. Energy Time Load Enargy
() (Ft/esd) (Fe-1b) (wsec) ( 1b )  (Fe-lb)
Kax Ld Total Max Maxld Total

FY-R-29 160.00 15.4223074.35 2550 30 35180796, 0eeeessesssseses

Filtar No.= 1, No Seoothing.
Comeants:

SPECIMEN DIMENSIONS L=k, 15 IN. ¥=4.05 [N He178 IN

STRAIN § 2.9 IN-KIPS/ING ENERGY ABSORPTION ) - DS 1N
ENERGY 8 2.9 IN-KIPS/ING ENERGY ABSORPTION_\BY 73\ _IN48S.
ARCS S 990  psl  HAMER VEIGT 645 LBS. [
Testen oY _ Q- Y ith QA REVIEY A ACCEPTANGE_ 22

Top ¥/n 2238

ENERCY (Ft-1b ) #10#s3



Ib ) #10%#4

LOAD(
5.0

15.0 20.0

10.0

.0

v

ILLINOIS POWER CO.
MAR 16, 1985 ;
15:11: 36 ]
FiRl2 - oo™

20.0

-

15.0

ENERGY (ft-1b ) #]0##3

10.0

' - - ') " s

0 .5 .0 LS 2.0 2.5 °

DEFLECT. ( inch )

Specisan [d Tomp VYaloc. Enargy Time Lood Enargy
(F) (Fft/esc) (Ft-1b) (msec) ( lb )  (ft-Ib)
Max Ld  Total Nax  Maxld Total

FY-R12 J460.00 IS 411654070 18,40 22 25151968, (Qeesseressessscss

Filtar No.= 1, No Secothing
Commants:

SPECIMEN DIMENSIONS L=4.07 [N ¥=3.97 IN H=2.86 IN.

STRAIN § 2.9 IN-KIPS/ING ENERGY ABSDRPTION___\ -39 K
ENERGY § 2.9 INKIPS/ING ENERGY ABSOPRTION__\ 240X Iv8S.
ALCS _ 430 psl.  HAER VEIGHT 44825 LBS. 1
nsten gy __Q.V QA REVIEW AND ACCEPTANCE oo

Tue S/o 2238

5.0



LOADC 1b ) #10#+4

3.0

15.0 20.0

10.0

.0

. “50

Filtar No.® 1, Mo Secothing.
Commentsy

SPECIMEN DIMENSIONS L= 13 [N ¥=4.08 IN W33 IN

STRAIN @ 2.9 IN-KIPS/IN3 ENERGY ABSORPTION __ VBT N
ENERGY 8 2.9 IN-KIPS/ING ENERGY ABSORPTION _\ 9  S5S  1wss.

ALLS _©O S [ HAMMER VEIGHT 6245 LBS. @
TESTED BY U Q. A REVIEY AND ACCEPT
Tup §/n 239

23.0

ILLINOIS POWER CO. 7 ]
MAR 16, 1985 |
| 16:22: 17 / s
MS-R21 (or0®* /' e
i // i §=
0 1.0 "1 3.0 4.0 s.uo'
DEFLECT. ( inch )
Spaciman Id Tesp Valoc. Enargy Time Lood Enargy
(f) (Ft/sac) (Ft-1b) ( msec) (1b) (Ft-1b )
Max Ld Total Max Maxld Total
NSR21 160,00 1S.4323104.28 25.70 31 1S1SS042. B0essssesssescrcss



